Field experiments were conducted on clay loam soil during two successive seasons. Summer season 2017 using maize plants and winter season 2017/2018 using barley plants at El-Gemmeiza Agricultural Research Station, El-Gharbia Governorate, to evaluate the effect and residual effects of compost rates placed in moles 30 cm depth, arranged in parallel orientation with respect to one another and spaced at 3 m apart or placed on the surface soil layers besides the nitrogen fertilizer rates on improving soil physical and hydrophysical properties. Furthermore, economical analysis was done by calculating the net income for every treatment to determine the economical value. The rates of compost were 0.0, 2.5, 5.0 and 7.5 t fed.
INTRODUCTION
There are about 2 million feddans of heavy textured soils in Nile Delta, Egypt, which suffer from the presence of a dense layers and clay pan (El-Mowelhi et al., 1982) . These soils are heavy clay or clayey soils which contain 40 to 65 % clay and have poor physical properties which reflected on their productivity, (El-Hadidi et al., 2004) . Thus, at ElGemmeiza Agricultural Research Station in the Middle Delta, the reduction in crop yields could possibly be ascribed to the soil compaction that can be induced by adapting the heavier vehicles and agro mechanical operations for long periods (El-Maddah and El-Sodany, 2003) .
Improving the heavy clay soils can be achieved by drainage and sub-soiling technique. Mole drains are conveniently used in heavy soils. Abo El-Soud et al. (1996) reported that in the majority of cases of their study, decreasing the mole spacing to 2 m doubled basic infiltration rate and obviously promoted salt leaching from soil profile under different crops. The mean values of the data obtained in all seasons under this study showed that installation of moles at 2, 4 and 6 m spacing clearly magnified basic infiltration rate in soil comparing to the control. Shetawy (2001) evaluated the drain depth and the drain space on moisture distribution, the soil strength and the crop yields. He reported that following the moisture content distribution showed that the soil between 150 cm drain space exhibited the higher drain factor values, as well as exhibited more homogeneously moisture distribution throw the soil profile. El-Sabry et al. (1992) found that the superiorty of treatment was 3 m spacing comparing with the other treatments (6, 8 and 12 m spacing) . El-Maddah and ElSodany (2003) reported that the mean values of the data obtained in all seasons under study showed that the moles at 2, 4 and 6 m spacing clearly decrease bulk density, settling percentage, soil moisture content and water consumption and increase total soil porosity, hydraulic conductivity and water use efficiency. El-Maddah and Badr (2005) showed that soil penetration resistance decreased by increasing mole depth and by decreasing mole space. Also, the soil bulk density, settling percentage and water consumption decreased, while total soil porosity, void ratio, hydraulic conductivity and water use efficiency were increased by the same treatments.
Application of compost to the soil support plant growth and enhance plant yield as well as improve the physical, chemical and biological properties of soils (Convertini et al., 2004) . Saraiya et al., (2005) showed that the application of compost prepared from rice residue to wheat decreased the soil bulk density and penetration resistance and increased the hydraulic conductivity, infiltration rate, organic carbon content, available nitrogen, and grain and straw yield of wheat.
El-Hady and Abo-Sedera (2006) reported that the applied conditioners (organic compost) positively affect hydrophysical properties of the soil. These include, decreasing soil bulk density as well as macro porosity (drainage pores) on the expense of micro ones. Therefore, water holding pores were increased. Increasing retained moisture in the soil at all suctions under study (from 0 -15 atmo), because the increase in water retained in the soil at field capacity is far beyond that at wilting percentage, available water was highly increased. Decreasing mean diameter of soil pores and turn its water transmitting properties namely, infiltration rate, hydraulic conductivity and transmissivity for vertical flow of water through soil profile. El-Sodany et al. (2009) showed that farmyard manure resulted in a decrease in soil bulk density, settling percentage and consumptive water use, while total soil porosity, void ratio, pore size distribution (large, medium and micro pores), soil hydraulic conductivity, soil moisture constants, i.e., saturation percent, field capacity, wilting point, available water and soil moisture content just before harvesting and water use efficiency were increased. Diana et al. (2008) reported positive effects of organic wastes on soil physical properties (viz. water retention and hydraulic conductivity). Aguilera et al. (2012) showed that lower soil bulk density was observed after organic fertilizers were applied with or without inorganic fertilizers and this residual effect persisted for the quinoa crop. El-Sodany et al., (2015) showed that soil penetration resistance, soil bulk density, settling percentage and water consumption decreased with all natural soil conditioners while total soil porosity, void ratio, values of pore size distribution (large, medium and micro pores as a percent of total porosity), soil hydraulic conductivity, soil moisture content, i.e., saturation percent, field capacity, wilting point, available water and soil moisture content just before harvesting and water use efficiency were increased. Amer (2016) referred that soil infiltration rate, hydraulic conductivity and soil porosity were highly significant increased due to individual application of biochar, compost tea and recorded the highest values by combination of treatments after harvesting of plant. While, bulk density values were decreased with individual and combination of them. Also, he added that water use efficiency was highly significant increased, Total income, net income, economical of all treatments and recorded the highest values by combination of them. Cercioglu (2017) showed that all organic amendments (chicken manure, bio-humic and composted tobacoo wast) increased porosity, structure stability index, field capacity, wilting point, and available water amount and decreased bulk density and particle density of soil when compared to the control. Guo et al., (2014) referred that mineral fertilizer applications combined with (wheat straw and farmyard manure) improved soil physical properties such as the soil bulk density, which decreased more than 10%. While, the air porosity and field water content increased more than 90% and 15%, respectively compared with the values at the start of the experiment. Guo et al., (2016) demonstrated that organic matter, water content from topsoil were significantly and positively related to cattle manure compost (CMC) input. Applying chemical fertilizers alone led to the lower soil organic matter, water content. Tadesse et al. (2013) showed that application of 15 t· FYM· ha -1 significantly increased soil organic matter and available water holding capacity but decreased the soil bulk density, creating a good soil condition for enhanced growth of the rice crop. Also, the combined application of FYM and inorganic N and P fertilizers improved the chemical and physical properties, which may lead to enhanced and sustainable production of rice in the study area.
Abd-Allah (2014) reported that the natural soil amendments such as water hyacinth compost, rice straw compost and farmyard manure have improving some soil physical and hydrophysical properties where soil bulk density, settling percentage, water consumption decreased, while total soil porosity, void ratio, values of pore size distribution ( large, medium and micro pores as a percent of total porosity), structure factor, soil hydraulic conductivity and soil moisture content, i.e. (saturation percent, water field capacity, wilting point, available water and soil moisture content just before harvesting) and water use efficiency were significantly increased with the addition of these amendments.
This work aims to study the effect and residual effects of compost rates filled moles at 30 cm depth, arranged in parallel orientation with respect to one another's at 3 m spacing or placed on the surface soil layer on improving some soil physical and hydro-physical properties of clay loam soils at the Middle Delta. Furthermore, the whole improvements of such soils are economically determined by calculating the net income from maize and barley crops for all treatments.
MATERIALS AND METHODS
The experiments were done in the experimental farm of El-Gemmeiza Agricultural Research Station, El-Gharbia Governorate, during two consecutive growing seasons of 2017 and 2018. The experiment was initiated in summer season 2017 using maize plants (Zea mays) and lasted for winter season 2017/2018 using barley plants (Hordum vulgare) to study the effect and residual effects of compost rates placed in moles 30 cm depth arranged in parallel orientation with respect to one another and spaced at 3 m aparts or placed on surface soil layer (10 cm depth) and different rates of nitrogen fertilizers on improving the physical and hydro-physical properties of clay loam soil which in turn affect on yield production and net income. The soil properties of the two soil layers (0-10 and 10-30 cm) of the experimental site are shown in Table ( 1-a) and the used compost analysis are shown in Table ( 1-b) .
In summer season 2017, seeds of maize (Zea mays L.) single cross 10 maize hybrid were planted at the rate of 10 kg fed -1 during the first week of June 2017, while in winter season 2017/2018, seeds of barley (Hordum vulgare L.) cultivar Giza 126 were planted at the rate of 50 kg fed.
-1 during the third week of December 2017. All other necessary operations except those under study were kept normal and uniform for all the treatments according to the recommendations of El-Gemmeiza Research Station.
The moles were constructed at 30 cm depth by special ditcher, then the compost were placed on the soil surface or filled moles manual. The addition of compost rates were done before maize planting in the first season only and the residual effects of these compost were studied on barley crop in the second one, where the same experimental plots were left without application of compost to study the residual effects of applied compost in the first season.
During the two seasons, the basal doses of P in the form of mono supper phosphate, 15. The compost was placed and mixed with surface soil layer by chisel plow (9 shares) two passes at an average depth of 10 cm and underground moles 3 m spacing at 30 cm depth, with rate of 0.0, 2.5, 5.0 and 7.5 ton fed -1 before sowing. Japanese cone penetrometer, modle SR-2Dik 5500 was used to measure the penetration resistance of soil. This measurement was done 4 times. The first 3 times, each was done 10 days after the primary three irrigation, while the last was done direct before harvesting in the two growing seasons.
After harvesting of each growing season, soil samples (10 and 30 cm depths) were taken from each plot to determine the following soil physical and hydrophysical properties: soil bulk density was determined using the core methods (Vomocil, 1986) , total porosity (E,%) and void ratio (e) were calculated using the following equations:- Settling percentage of the soil aggregates was determined in soil aggregates of 2 -5 mm size, as the method described by Williams and Cooke (1961) and Hartge (1969) .
Structure factor (SF, %), was calculated by the Bouyoucos hydrometer method using Calgon solution as a dispersing agent to determine the clay fraction (<2µ) and without dispersion by transferring soil samples to chaking bottles (1.0 liter capacity), left for 12 hours in distilled water, and were mildly agitated in an end-over-end shaking machine with 50 r.p.m, for two hours. The equation modified by Fathi (1958) ) was determined using undisturbed soil cores using a constant water head according to Richards (1954) . Soil moisture characteristics and soil moisture content were determined using the method outlined by Stakman (1969) . Pore size distribution was calculated according to De Leenher and De Boodt (1965) .
Water consumption was determined by collecting soil samples from each plot before and after 48 hours of every irrigation and computed according to the Israelsen and Hansen (1962) 100 , ) by water consumptive use according to Jensen (1983) The collected data were statistically analyzed according to procedure out lined by Sendecor and Cochran (1981) . Economic evaluation was done to compare between different treatments to state which one was recorded the highest net income.
RESULTS AND DISCUSSION
Effect of different treatments on some soil physical properties.
1-Soil penetration resistance.
The results in Table ( 2) indicate that the penetration resistance values significantly decreased with the addition of compost rates at different depths in the two growing seasons as compared with the initial soil, Table ( 1-a). The best treatment was found by the addition of 7.5 ton compost fed Table ( 2) declare that soil penetration resistance was significantly decreased with increasing the application depth, where the decrease in soil penetration resistance can be arranged in the descending order: D2 (30 cm) > D1 (10 cm The results reveal that nitrogen fertilization rates nonsignificantly decreased soil penetration resistance, where the application of 100 % N fertilizer of the recommended dose led to the lowest values as compared with the other rates of N fertilizer, with non-significant difference between them.
Also, data reveal that the compost rates addition under different depths significantly affected on soil penetration resistance which could be decreased by increasing compost rates, where the addition of 7.5 ton compost/fed causes low values as compared with the other rates of compost during the two growing seasons. The decreases were reached to 2.44, 2.40, 2.38 and 2.39 Mpa and were 2.35, 2.33, 2.31 and 2.32 Mpa in the first and second seasons, respectively. These decreases may be related to the products of compost decomposition during growth seasons, microbial gums and promoting root growth enhanced soil aggregation processes, subsequently soil penetrability resistance decreases. The results agree with that obtained by Saraiya et al., (2005) and El-Sodany et al., (2015) Also, it can be noticed that soil penetration resistance just before harvesting was decreased in the second season than in the first one and in both they have the lowest values. This may be due to the natural dries of soil during the growing period. These results are in line with El-Maddah and Badr (2005) . 2-Soil bulk density, total soil porosity and void ratio.
Data in Tables (3 and 4) show that the addition of compost rates at different depths with nitrogen fertilizer rates led to decreases in soil bulk density and increases in total soil porosity and void ratio for the two sequence soil depths (10 and 30 cm) at the end of the two seasons as compared with the initial soil, Table ( 1-a). F -test ** ** ** ** ** ** ** **
The lowest values of soil bulk density and the highest values of total soil porosity and void ratio were recorded by the addition of 7.5 ton compost fed -1 in 30 cm depth, where the lowest values of soil bulk density were reached to 1.27 and 1.24 g cm -3 , respectively in the first and second seasons. While, the values of total soil porosity and void ratio take the opposite trend, where increases to 52.08 and 53.21 % for (E), and 1.09 and 1.14 for (e) at the end of the two seasons, respectively. Similar results were obtained by El-Maddah and El-Sodany (2003) , El-Maddah and Badr (2005) and Cercioglu (2017) .
The results in Tables (3 and 4) show that soil bulk density decreased and total soil porosity and void ratio increased as a result of increasing application depth. The decreases in (Db) were ranged from 1.33 to 1.30 and 1.31 to 1.28 g cm -3 for the two soil depths (10 and 30 cm) in the first and second seasons, respectively. While, the increases in (E) and (e) were ranged from 49.91 to 50.90 and 50.56 to 51.79 % for (E) and from 1.00 to 1.04 and 1.02 to 1.08 for (e) at the same depths in the two seasons, respectively. Similar conclusion were obtained by El-Maddah and Badr (2005) .
Also, the results indicate that nitrogen fertilizer rates addition non-significantly decreased soil bulk density or increased (E) and (e). These results agree with that obtained by Guo et al., (2014) .
Concerning the addition of compost rates, the data in Fig. (1) reveal that soil bulk density was significantly decreased by increasing the addition rates of compost. The addition of 7.5 ton compost fed -1 gave the lowest values of soil bulk density, where decreased to 1.29 and 1.27 g cm -3 in the two seasons, respectively. On the other hand, the values of (E) and (e) take the opposite trend, where the increases of (E) were reached to 51.37 and 52.17 %, while, the increases of (e) were reached to 1.06 and 1.09 in the two seasons, respectively. The decrease of soil bulk density may be due to the high content of organic matter in compost which refers to formation of soil aggregates and may be indicated by the improvement in soil structure (Table 1-b) . The results agree with that obtained by Aguilera et al. (2012) , El-Sodany et al. (2015) and Cercioglu (2017) . Also, it can notice the high bulk density of the treated soil with compost at the end of the first season compared with the second one, which may be due to the slight decomposition of these materials after the first season. The results agree with that of Abd-Allah (2014). In general also, increasing total soil porosity and void ratio may be related to seasonal variation of bulk density, but this usually requires addition of compost for longer periods.
3-Structural stability (Settling percentage).
Data presented in Tables (3 and 4) declare that the addition of compost rates at 30 cm mole depth with nitrogen fertilizer rates led to decreases in settling % in the two growing seasons as compared with the initial soil, Table ( 1-a), where the lowest values were resulted by the addition of 7.5 ton compost fed -1 in 30 cm mole depth with 100 % N fertilizer of the recommended dose, which decreased to 24.60 and 23.55 % compared to the initial soil at the end of the two seasons, respectively.
Data show that the increasing of application depth led to significant decreases in settling %, where 30 cm depth gave the lowest values of settling %, which was more effective than the surface application. The values of settling % were ranged from 28.44 to 26.68 % and 26.96 to 25.24 % in the first and second seasons, respectively. The results declare that the application of nitrogen fertilizer rates led to non-significant decrease in settling %. The higher rates of N fertilizer resulted in the lowest values of settling %, which means higher degree of soil structure stability.
Concerning the compost rates, the results in Tables (3 and 4) reveal that settling % were significant decreased with increasing the application of compost rates. The application of 7.5 ton compost fed -1 resulted in the lowest values, where the values of settling % decreased to 25.94 and 24.69 % at the end of the two seasons, respectively. These results are confirmed with those of Abd-Allah (2014) and El-Sodany et al., (2015) . The improvement effect of these treatments may be attributed to the formation of water stable aggregates as a result of root exudates, root growth and decay besides the decomposition of the added compost.
4-Pore size distribution.
Pore size distribution as a percent of total porosity were presented in Tables (3 and 4 ). The results show that increasing the addition of compost rates with increasing mole depth to 30 cm and nitrogen fertilizer rates led to increases in the large, medium and micro pores in the two seasons. The highest values of large, medium and micro pores were recorded by the addition of 7.5 ton compost fed The results indicate that large, medium and micro pores values were significantly increased by increasing the application depth. The highest values of large, medium and micro pores were obtained by 30 cm mole depth, where the values increased from 22.78 to 23.24 and 23.09 to 23.65 % for >9µ pores, 12.38 to 12.63 and 12.55 to 12.85 % % for 9-0.2 µ pores and 14.74 to 15.03 and 14.94 to15.30 % for <0.2 µ pores in the first and second seasons, respectively. These results agree with that obtained by El-Sodany et al., (2015) , they reported that the values of pore size distribution (large, medium and micro pores as a percent of total porosity) were significantly increased with addition of compost rates filled moles at different depths.
The results clarify that the application of nitrogen fertilizer rates led to non-significant increase the pores values >9µ, 9-0.2 µ and <0.2 µ, where the application of 100 % N fertilizer of the recommended dose recorded the highest values. Concerning the application of compost rates, the results indicate that the pores values of >9µ, 9-0.2 µ and <0.2 µ were significantly increased by increasing compost rates. The highest values of >9µ, 9-0.2 µ and <0.2 µ were obtained by the application of 7.5 ton compost fed led to increases in soil structure factor (S.F, %) at the end of the two seasons compared with the initial soil, Table ( 1-a). It can be noticed that the highest value of (S.F) was obtained by the addition of 7.5 ton compost fed -1 in 30 cm mole depth with 100 % N fertilizer rate of the recommended dose, where the highest values were increased to 74.67 and 76.25 % at the end of the first and second seasons, respectively.
Concerning the application depth, the results show that increasing the application depth significantly increased (S.F) values. The highest values were recorded by 30 cm mole depth where 30 cm depth was more effective than surface depth on increasing the (S.F) values. The values of (S.F) were increased from 69.91 to 73.54 and 71.06 to 75.24 % in the first and second seasons, respectively. Also, date show that the application of nitrogen fertilizer rates led to insignificant increases in (S.F) values, where the application of 100 % N fertilizer of the recommended dose resulted the highest values.
The results in Fig. (2) indicate that the application of compost rates led to significantly increased in (S.F) values.
The application of 7.5 ton compost fed -1 gave the highest values, where the increased of (S.F) reached to 73.64 and 75.24 % for the first and second seasons, respectively. These results agree with that obtained by Abd-Allah (2014) and Cercioglu (2017) , who indicate that all organic amendments increased structure stability index of soil when compared to the control. Effect of different treatments on some soil hydrophysical properties. 1-Soil hydraulic conductivity.
Data in Tables (5 and 6) show that the addition of compost rates at different depths with nitrogen fertilizer rates led to progressive increases in soil hydraulic conductivity (Kh) of the two soil depths (0-10 and 10-30 cm) at the end of the two seasons compared with the initial soil, Table (1-a) . It can be noticed that the highest value of (Kh) was obtained by the addition of 7.5 ton compost fed -1 in 30 cm mole depth, where increased to 0.65 and 0.69 cm hr -1 at the end of the first and second seasons, respectively. These results agree with that obtained by Amer (2016) . The results indicate that the (Kh) values were significantly increased with increasing the application depth, where 30 cm mole depth was more effective than surface depth on increasing the (Kh) values, which take the order: D2 (30 cm) > D1 (10 cm surface depth). Also, the increases of (Kh) values were ranged from 0.54 to 0.57 and 0.58 to 0.63 cm hr -1 in the first and second seasons, respectively. Similar conclusions were obtained by El-Maddah and Badr (2005) .
Data in Tables (5 and 6 ) indicate that the increasing of nitrogen fertilizer rates led to insignificantly increases in (Kh) values. The application of 100 % N fertilizer of the recommended dose gave the highest values.
Concerning the application of compost rates, data in Fig. (3) indicate that the increasing of compost rates induced significantly increased in (Kh) values. The application of 7.5 ton compost fed -1 gave the highest values, where the values of (Kh) increased from 0.49 to 0.61 and 0.52 to 0.65 cm hr -1 for the first and second seasons, respectively. These increases may be due to modification in pore size distribution, and total porosity as mentioned before. These results agree with that of Diana et al. (2008) , Abd-Allah (2014) and El-Sodany et al., (2015) .
2-Soil moisture characteristics.
Data in Tables (5 and 6 ) indicate that soil moisture content retained at saturation percentage (SP), water field capacity (WFC), wilting point (WP), available water (AW) and moisture content just before harvesting (Өw,%) were increased at the end of the two seasons compared with the initial soil, Table ( 1-a), with increasing the application depth to 30 cm and increasing the addition of compost and nitrogen fertilizer rates. It could be observed that the addition of 7.5 ton compost fed -1 in 30 cm mole depth gave the highest values of these characteristics, where the highest values increased to 86.29, 46.90, 25.49 21.41 and 21.64 %, in the first season, and increased to 87.51, 47.56, 25.85, 21.71 and 18 .69 %, in the second one, for SP, WFC, WP, AW and Өw, respectively. These results agree with that of El-Sodany et al., (2015) .
The results indicate that the increase of application depth gave significantly increased in soil moisture content retained at SP, WFC, WP, AW and Өw. The highest values were recorded at 30 cm mole depth, where the SP, WFC, WP, AW and Өw values increased from 79.31 to 81.68, 43.10 to 44.39, 23.43 to 24.13, 19.68 to 20.27 and 18.47 to 19 .99 % in the first season. While, in the second season, the values increased from 80.65 to 82.74, 43.83 to 44.97, 23.82 to 24.44, 20.01 to 20.53 and 16.75 to 17 .47 % for the same characteristics, respectively. Similar conclusions were obtained by Abo El-Soud et al. (1996) and Shetawy (2001) .
Also, nitrogen fertilizer rates addition led to insignificant increases of soil moisture characteristics values.
The application of 100 % N fertilizer of the recommended dose for each crop led to the highest values.
Data reveal that the compost rates addition led to significantly increased of soil moisture characteristics values. It can be noticed that the application of 7.5 ton compost fed -1 gave the highest values of SP, WFC, WP, AW and Өw (Fig.  4) . The increased values were reached to 84.72, 46.04, 25.02, 21.02 and 20.55 % in the first season, and 86.02, 46.75, 25.41, 21.34 and 18 .17 % in the second one for SP, WFC, WP, AW and Өw, respectively. The increases may be due to the application of organic matter which markedly improve soil permeability and the increases of soil total porosity. These results agree with that of El-Hady and AboSedera (2006), they reported that the applied conditioners (organic compost) increase retained moisture in the soil at all suctions under study (from 0 -15 atmo.), because the increase in water retained in the soil at field capacity is far beyond that at wilting percentage, available water was highly increased. Similar conclusions also were obtained by Tadesse et al. (2013) and Cercioglu (2017) 
3-Water consumption (CU) and water use efficiency (WUE).
The results in Tables (5 and , for maize and barley plants, respectively. These decreases in CU values may be due to the moisture of soil under surface layer is more subject to transpiration and evaporation from the soil than 30 cm mole depth. Thus it is clear that WUE tended to decrease with the increase of moisture in root zone.
Also, it can be noticed from Figs. (5 and 6) that the addition of nitrogen fertilizer rates significantly decreased the CU values and significantly increased the WUE values. The application of 100 % N fertilizer of the recommended dose gave the lowest CU values and the highest WUE values. Where the lowest values of CU decreased to 51.94 and 29.74 cm, while, the lowest values of WUE increased to 61.72 and 91.71 Kg fed -1 cm -1 for maize and barley plants at the end of the two seasons, respectively. The most probable explanation for above mentioned results is that increasing N rates lead to increase in plant growth and plant healthy (such as plant height, number of branches/plant and other growing characters) which means decreasing the surface evaporation from the surface soil. Amer (2016) . The decreases in CU values may be due to the moisture retained of the soil as a result of compost (organic matter) and N rates application which is less subjected to evaporation from the soil due to dense growth of plants. On the other hand, it is clear that WUE tended to increase by increasing organic matter and N rates. These increases in WUE may be due to increase in maize and barley grain yield (Table 7) Economic evaluation.
The total inputs costs, outputs, net income and the investment ratio for the tested treatments were presented in Tables (7 and 8) , where the test was executed according to the price of the yield maize grain in the first season and barley grain and straw in the second season, as well as the cost of different treatments were calculated considering conventional method of both fixed and variable costs (Table 7) . Total cost per fed was calculated by multiplying the hourly cost by the actual time required by the machine to cover one feddan.
The results in Table ( 8) show that the highest net income value (16809.80 LE fed -1 ) was incorporated by the addition of 5.0 ton compost fed -1 in 30 cm mole depth and 100 % of the recommended dose N fertilizer for each crop, which was the best treatment and should be recommended due to relative high net income comparing to the other treatments. This may be due to this treatment was recorded the highest values of yield in the first and second seasons, consequently high net income. On the other hand, the highest values of investment ratio (4.26) was recorded by the addition of 2.5 ton compost fed -1 in 30 cm mole depth and 100 % of the recommended dose N fertilizer for each crop. The results indicate that the increase depth of compost application obtained increasing in the mean value of net income and investment ratio. The highest mean value of net income and investment ratio were recorded at 30 cm mole depth (D2), where increased to 12739.30 LE fed -1 and 3.62 as compared with the surface depth (D1) which was 12020.83 LE fed -1 and 3.49, respectively. The price of yield and the costs of different treatments were calculated as subsidized price of 2017 and 2018.
The results reveal that nitrogen fertilization rates increased the mean value of net income and investment ratio, where the application of 100 % of the recommended dose N fertilizer led to the highest values as compared with the other rates of N fertilizer.
It can be noticed that (Table, 8 ), the net income values were increased by increasing the addition rates of compost. The mean values of net income were differed between 10642.64 (C1) and 12924.88 (C4) LE fed -1 . Thus it can be concluded that it is better from the economical point of view to add 5.0 ton fed -1 of compost in 30 cm mole depth. Also, it can be noticed that the net income values were increased by using all different treatments comparing with the treatment of surface depth without any addition. These results are in line with those reported by Amer (2016) Thus, it is more useful to use compost filled moles at 30 cm depth with the different rates of compost and N fertilizer at the rate of 100 % of recommended dose for each crop to markedly improve both physical and hydrophysical properties and the net income under clay loam soils.
